[Basic and clinical studies of total body irradiation for bone marrow transplantation].
Basic and clinical studies of total body irradiation (TBI) with respect to the dose distribution are described. TBI was performed with 10 MV X-rays at the Department of Radiology of Hyogo College of Medicine Hospital. Two opposed bilateral fields were used, the source-axis distance was 400 cm, and the dose rate was 10 cGy/min. At 55 cm from the rear concrete wall, the back-scattered radiation from the wall was 0.91% of the radiation dose. The beam flatness was +/- 2.9% within 130 cm of the diagonal by using a beam flattening filter improved. The surface dose was 93.5% of the peak dose by the acrylic bolus (1.5 cm thickness) placed on the source side 45 cm from the center of the body axis. We devised compensating filters using lead plates to improve dose distribution of the head, neck and thorax. The effectiveness of the compensating filters in producing a homogeneous dose distribution was checked by the thermoluminescent dosimeters (TLDs) in a Rando phantom. The average dose distribution to each site when the compensators used was 94% for the head, 104% for the neck, and 99% for the thorax when the scheduled dose was taken as 100%. TBI was performed 4 to 1 days before bone marrow transplantation, and 10 Gy was given in equal daily fractions of 2.5 Gy over 4 days. During TBI, the patients were placed in the supine position with the knees bent. The body surface dose was measured with pairs of TLDs at the head, neck, thorax, and pelvis in 32 patients. At the pelvis, the dose was measured simultaneously with an ionization chamber. The average doses were 91% for the head, 95% for the neck, 93% for the thorax, and 106% for the pelvis.